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if heat is applied, or if the gold is alloyed with one of the base metals. The solution of gold in aqua regia takes place according to the equation—
Au + HN03 + 4HC1 - 2H20 + NO + HAuCl4,
and these proportions are most economical for employment.1 They correspond to one part by weight of nitric acid of specific gravity 1-42 to four parts by weight of hydrochloric acid of specific gravity 1*2, or by volume, 1 part to 4-7 parts. The presence of silver in the gold retards the process, a scale of insoluble chloride of silver being formed over the metal, and the action may eventually be completely stopped if the percentage of silver present is large. Gold is also dissolved by liquids containing chlorine and bromine or a mixture producing bromine. The action is much slower than that of -aqua regia, and subject to the same difficulties if silver is present ; heat assists the dissolution. Iodine dissolves gold only if it is nascent, or if dissolved in iodides or in ether or alcohol. Gold dissolves in hydrochloric acid in the presence of organic substances—e.g., methyl or ethyl alcohol, chloroform, glycerol, etc. The acbion is accelerated by heat.2 Metallic gold does not -dissolve in strong sulphuric acid unless a little nitric acid is added, when a yellow liquid is formed, which, when diluted with water, deposits the metal as a violet or brown powder. The mixture of nitric and sulphuric acids is a more rapid solvent for gold than nitric acid alone.
When gold is heated with concentrated selenic acid, H2Se04, it dissolves with liberation of selenium dioxide and formation of a reddish-yellow solution •of auric selenate, Au2(Se04)3; the action begins at 230°, but proceeds more readily towards 300°.3
According to Nickles,4 the easily decomposable metallic jXTchlorides, perbromides, and periodides are capable of dissolving gold, lower chlorides, -etc., of the base metals being formed, and gold chloride, etc., produced. Some of these so-called persalts are, however, often regarded merely as solutions of chlorine, bromine, or iodine in the protosalts. Gold in soluble in ferric chloride 5 (see Table IV., p. 22), and in cupric chloride. In a re-examination of these observed facts in 1904,° Stokes found that the dissolution takes place readily at 200° C., thus—
Au + 3FeCl3 ^ Au013 -f 3FcCl2 Au + 3CuCl2 ^ Au013 -f SOuCl.
Equilibrium is reached after a time, and no further action takes place, •except on the addition of more ferric or cupric chloride or a rise in the temperature. A further addition of ferrous or cuprous chloride or a fall in the temperature causes some gold to be reprecipitated with the formation of ferric or cupric chloride.
M'llhiney, however, found 7 that hydrochloric acid in presence of air is without action on metallic gold, that ferric chloride is without action on gold unless oxygen is present, but that ferric chloride acts as an dlicient carrier
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